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Emergency Heart Valve Replacement
EDWARD B. STINSON, M.D., AND NORMAN E. SHUMWAY, M.D., Stanford

* Sixteen patients with terminal cardiac failure due to valvular heart
disease had emergency operation for valve replacement. Four patients
did not survive, because of irreversible myocardial or secondary organ

involvement. The remainder, however, had immediate reversal of heart
failure after operation, and all became fully active following discharge.
Recognition of refractory decompensation in valvular heart disease
demands prompt consideration of surgical intervention.

SUDDEN HEMODYNAMIC DETERIORATION may oc-
cur unpredictably in valvular heart disease. This
is especially striking in cases of acute valvular in-
sufficiency due to endocarditis. At such a point
medical therapy may become ineffective and even
dangerous in the presence of terminal low cardiac
output state. This report presents our experience
with 16 consecutive cases of emergency valve re-
placement performed at Stanford University Medi-
cal Center in the past two years and emphasizes
the importance of prompt surgical intervention in
salvage of these critically ill patients.

Criteria defining the emergency status of these
patients are necessarily subjective, but generally
include the following: rapidly progressive cardiac
failure with critically low cardiac output by cath-
eterization or clinical estimation, progressive cen-
tral nervous system depression, acutely increasing
prerenal azotemia, and frequently hepatic failure.
Many other patients with chronic and advanced
valvular heart disease who were operated on dur-
ing this period of time fulfilled several of these
criteria but are not included in this report because
death was not considered imminent, and operation
was scheduled less urgently.

From the Division of Cardiovascular Surgery, Stanford University
School of Medicine, Stanford.

Submitted 17 September 1968.
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Clinical Material
Sixteen patients are included and the clinical

data are summarized in Table 1. Average age was
50.3 years, and six of the patients were 45 or
younger. This reflects the severe hemodynamic
consequences of combined aortic and mitral valve
disease in two patients, ages 31 (Case 13) and
40 (Case 14), and of acute aortic insufficiency due
to endocarditis in two patients, ages 25 (Case 9)
and 45 (Case 10). Except for those with endo-
carditis, all patients had a history of known val-
vular heart disease with gradually worsening symp-
toms (extending over 20 years in one patient with
mitral stenosis), culminating in rapidly progressive
deterioration in the immediate preoperative period.
In most patients no clearly identifiable precipitating
factors were recognized, although pulmonary em-
boli, recurrent rheumatic activity or excessive di-
uresis were suggestive features.

Immediately preoperatively the clinical signs
and symptoms of low cardiac output included to
some degree in all patients weakness, air hunger,
feeble pulses, hypotension, pale color, oliguria and
mental obtundation. Pulmonary edema or severe
pulmonary congestion was present in all, and vari-
able atrial or ventricular arrhythmias were often
prominent. Evidence of compromised perfusion
included acutely rising blood urea nitrogen and
serum bilirubin. In many patients signs of sys-
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temic congestion were absent or minimal because
of vigorous preoperative diuresis.

Only four patients had preoperative cardiac
catheterization. In these patients (Cases 2, 5, 11,
14) critically reduced cardiac indices of 1.5, 1.2,
0.99, and 0.8 liters per minute per square meter
of body surface were found. In the remainder the
clinical condition was deemed too precarious to
permit hemodynamic study, and clinical signs and
history were sufficiently definitive to justify opera-
tive intervention.

Operative management was concentrated on
the rapid institution of cardiopulmonary by-pass
following the induction of light general anesthesia
supplemented with muscle relaxants. In all cases
standard cardiopulmonary by-pass techniques us-
ing a disc oxygenator with flows of 40 to 60 ml/
kg/min under mild hypothermia were employed.
Whole blood was used as the preferred priming
solution in 13 patients, but in three Hartmann's
solution was satisfactorily substituted. Despite the
desperate cardiopulmonary status of all of these
patients, in only one did cardiac arrest occur under
general anesthesia and in this case the circulation
was successfully supported manually until by-pass
was effected.

Valve replacement was performed in all patients,
using a Starr-Edwards prosthetic valve in 15 cases
and an aortic homograft for aortic substitution in
one (Case 1). Elective tracheostomy was utilized
in 12 patients because of advanced pulmonary
congestion and edema and seriously debilitated
clinical state. One operative death occurred, in a
40-year-old man with mitral insufficiency due to
ischemic cardiomyopathy. Acute myocardial fail-
ure precluded the successful discontinuation of
by-pass despite the use of vasopressors.

Postoperatively all patients but one showed an
immediate striking improvement in cardiovascular
status. The one exception (Case 11) was a 49-
year-old woman with long-standing mitral stenosis,
severe pulmonary hypertension and right ventricu-
lar failure, who was taken to the operating room
in a moribund state. Postoperatively evidence of
severe and irreversible myocardial failure per-
sisted, despite satisfactory oxygenation, correction
of acid-base and electrolyte imbalance and admin-
istration of digitalis and isoproterenol. Progression
of congestive failure resulted in death on the thir-
teenth postoperative day.
Two other postoperative deaths occurred. One

patient died six days after aortic valve replace-

ment for gross aortic incompetence associated with
incompletely treated endocarditis. Death was due
to severe bronchopneumonia caused by pseudo-
monas. The other patient died on the fifth post-
operative day of progressive hepatorenal failure
following aortic valve replacement for terminal
aortic stenosis.
The surviving patients are all asymptomatic

after intervals of one to eighteen months (Table
1). One patient (Case 6) required reoperation
one year postoperatively because of severe uncom-
pensated hemolytic anemia secondary to an aortic
periprosthetic leak. He has recovered.

Discussion
The patients described above illustrate the oc-

casionally unpredictable and sudden hemodynamic
deterioration which may occur in valvular heart
disease. The majority had aortic valve disease
with its recognized proclivity to rapid and intract-
able decompensation. It should be emphasized,
however, that any variety of valvular involvement,
including the disrupted prosthetic replacement,
may terminate unexpectedly. This state constitutes
a surgical emergency and requires prompt clinical
recognition and aggressive management.

With deterioration under maximum medical
therapy, surgical operation must not be delayed
to the point of irreversible cardiopulmonary
decompensation and secondary organ failure.
These considerations are particularly important in
the management of sudden and refractory heart
failure associated with acute valvular insufficiency
secondary to perforation of the aortic valve in
endocarditis or disruption of a previously im-
planted prosthetic valve. Medical treatment in
this situation is usually totally ineffective and may
further jeopardize the patient in a low cardiac out-
put state.

Despite the advanced state of heart failure pres-
ent in these patients, gratifying results may follow
emergency operation. All but two had immediate
and dramatic improvement following valve re-
placement, and all surviving patients are fully
active at present. The patients who did- not sur-
vive presented either severe myocardial disease
(Case 11) or extreme secondary organ involve-
ment which did not reverse in the immediate post-
operative period. It should be noted, however,
that preoperative evaluation could not predict the
ultimate clinical outcome. Thus, only separate and
clearly irreversible complicating factors should
preclude attempts at surgical management.
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